Rad24 truncation, coupled with altered telomere structure, promotes cdc13-1 suppression in S. cerevisiae.
Distinguishing telomeres from DNA double strand breaks is critical for genome stability. In S. cerevisiae, the Cdc13 single-strand telomere binding protein is critical for protecting chromosome ends. The C-rich telomere strand is lost at high temperatures in cdc13-1 strains, leading to activation of the DNA damage checkpoint and cell inviability. Through a screen performed to identify activities involved in telomere C-strand loss, we identified two new rad24 alleles. Rad24 is an alternate Rfc1 subunit, functioning to load the 9-1-1 checkpoint clamp. In each rad24 allele, a transposon inserted within the RAD24 coding region leads to expression of different carboxyl-terminal portions of Rad24, deleting or truncating the amino-terminus. We show that an intact Rad24 amino-terminus is necessary for its checkpoint function. Interestingly, the initial cdc13-1 rad24-2 strains grew at 36 degrees C, but the extent of suppression associated with rad24-2 weakened in serial backcrosses, and cdc13-1 segregants from these crosses showed a modest increase in temperature resistance. Moreover, while a RAD24 plasmid suppressed the checkpoint defect in the initial cdc13-1 rad24-2 strain, the temperature resistance was only partially suppressed. These data suggest that the TG(1-3) amplification observed in this strain contributes to the suppression phenotype. By recreating the rad24-2 allele in a strain with normal telomeres, we find that, relative to the rad24-delta allele, rad24-2 increases the frequency of obtaining cdc13-1 cells capable of growth at high temperatures. Our hypothesis is that the Rad24-2 truncation protein affects telomere structure or recombination in a manner distinct from rad24-delta.